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© Disclosed is a vehicle suspension mounting 
structure for mounting a suspension device(10) to a 
vehicle body(B). At least the upper arm of the sus- 
pension device(10) is constituted by two link 
members(22 ad 24) disposed to be spaced apart by 
a predetermined distance in the vertical direction of 
the vehicle body(B) with respect to a vehicle wheel 
support member(18). The suspension mounting 
structure includes a mounting mechanism(74, 88) for 
mounting the rear end of the upper link member<22) 
to a dash panel(64). 
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VEHICLE SUSPENSION MOUNTING STRUCTURE 



BACKGROUND OF THE INVENTION 



The present invention relates to a vehicle sus- 
pension mounting structure arranged in a portion 
where a suspension device for suspending a ve- 
hicle body is mounted. 

As a suspension device tor a vehicle, for exam- 
ple, a so-called double-wishbone suspension de- 
vice for supporting a vehicle wheel by A-shaped 
upper and lower arms is known, as disclosed in 
Japanese Utility Model Laid-Open No. 62-187904. 
Fn the double-wishbone suspension device, the po- 
sition of a vehicle wheel is basically regulated by 
the upper and lower arms. For this reason, the 
relationships among the positions, arrangements, 
and lengths of these arms are selected to minimize 
squat upon starting of a vehicle or a change in 
camber angle or scuff when a vehicle wheel is 
moved in the vertical direction with respect to a 
vehicle body. 

During travel of a vehicle, a shock load in the 
back-and-forth direction is input to a vehicle wheel 
due to a rough road surface. In the double-wish- 
bone suspension device, since the upper arm (also 
the lower arm) is pivotal ly supported at two points, 
i.e., front and rear points, a rigidity in the direction 
of the shock load is increased. As a result the 
shock is transmitted to the vehicle body, thus im- 
pairing riding comfort. 

In order to eliminate the drawback of the riding 
comfort of the double-wishbone suspension device, 
elastic bushings in the two supporting portions of 
each arm are softened to decrease a support rigid- 
ity of a vehicle wheel in the back-and-forth direc- 
tion. When the support rigidity is decreased, how- 
ever, a support rigidity about a rotating shaft of a 
vehicle wheel is also decreased.' As a result, the 
natural frequency of the support mechanism is 
decreased, and this causes resonation with a vibra- 
tion of, e.g., a disk in a brake device provided to 
the vehicle wheel. In this manner, a so-called 
"brake jadder" undesirably occurs. 

More specifically, in the double-wishbone sus- 
pension device having a normal structure, as dis- 
closed in Japanese Utility Model Laid-Open No. 
62-187904, riding comfort or brake jadder must be 
sacrificed, or both must be sacrificed to some 
extent. 

To solve this problem, another structure is pro- 
posed. For example, as disclosed in Japanese Util- 
ity Model Publication No. 62-1762, a vehicle wheel 
support member is extended upward from a rim of 
a vehicle wheel, and an upper arm is mounted on 
the extended portion, so that a distance between 



the mounting point and the rotating shaft of the 
vehicle wheel is increased (a so-called high-mount 
double-wishbone suspension device). With this 
structure, the brake jadder can be prevented by a 
5 small force, and softer elastic bushings provided at 
two support points of the upper arm to the vehicle 
body can be used, thereby achieving both an im- 
provement in riding comfort and prevention of 
brake jadder. 

w As described above, the so-called high-mount 

double-wishbone suspension device can achieve 
both improvement in riding comfort and prevention 
of brake jadder. However; another problem is 
posed. 

75 More specifically, the upper arm of the double- 

wishbone suspension device comprises an A- 
shaped arm whose support points to a vehicle 
body are two points separated in the back-and- 
forth direction. In this manner, in order to allow the 

20 upper arm to swing in correspondence with vertical 
movement of a vehicle wheel, a wide space is 
required. However, it is difficult to assure a suffi- 
cient space since various parts must be arranged 
above the rim inside the vehicle wheel. For this 

25 reason, as shown in the drawing of the Japanese 
Utility Model Publication No. 62-1762, the length of 
the upper arm is decreased, and the upper arm 
must be obliquely arranged. When the length of the 
upper arm is decreased, a change in camber angle 

30 becomes too large upon vertical stroke of the ve- 
hicle wheel. 

In order to eliminate the above drawbacks, the 
present applicant filed "Vehicle Suspension De- 
vice" as Japanese Patent Application Laid.Open 

35 No. 1-4873 on January 13, 1990. According to this 
prior art, in a vehicle suspension device which 
swingably supports, via upper and lower arms, a 
vehicle wheel support member for rotatably sup- 
porting a vehicle wheel with respect to a vehicle 

40 body, at least the upper arm is constituted by two 
link members disposed to be spaced apart by a 
predetermined distance in the vertical direction of 
the vehicle body with respect to the vehicle wheel 
support member, so that a displacement of the 

45 vehicle wheel support member in the 
back.and.forth direction of the vehicle body is 
mainly regulated bY the upper link member, and a 
displacement of the vehicle wheel support member 
in the widthwise direction of the vehicle body is* 

so mainly regulated by the lower link member. 

According to the vehicle suspension device 
disclosed in this prior art, both improvement in 
riding comfort and prevention of brake jadder can 
be achieved, and the change in camber angle can 
have a desired tendency. 
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However, in this suspension device, since a 
very large load acts on a mounting portion of the 
upper one of the two link members constituting the 
upper arm, if .a mounting rigidity of this portion is 
low, a vibration which makes a driver and pas- 
sengers uncomfortable is generated at the mount- 
ing portion. 

SUMMARY OF THE INVENTION 



The present invention has been made in con- 
sideration of the above situation and has as its 
object to provide a vehicle suspension mounting 
structure which can attain a sufficient mounting 
rigidity at a mounting portion of the above-men- 
tioned vehicle suspension device, in which at least 
the upper arm is constituted by two link members 
disposed to be spaced apart by a predetermined 
distance in the vertical direction of a vehicle body 
with respect to a vehicle wheel support member 
when the vehicle suspension device is mounted on 
the vehicle body, and can effectively suppress gen- 
eration of a vibration at the mounting portion which 
makes passengers uncomfortable. 

In order to. achieve the above object, according 
to the present invention, a vehicle suspension 
mounting structure for mounting a suspension de- 
vice to a vehicle body, at least an upper arm of the 
suspension device being constituted by two link 
members disposed to be spaced apart by a pre- 
determined distance in a vertical direction of the 
vehicle body with respect to a vehicle wheel sup- 
port member, comprises mounting means for 
mounting a rear end of the upper link member to a 
dash panel. 

In the suspension mounting structure of a first 
aspect of the present invention, the dash panel is 
constituted by dash panel upper and lower portions 
which are joined in the vertical direction, and the 
mounting means comprises a mounting bracket, 
mounted on the joint portion between the dash 
panel upper and lower portions, for axially and 
pivotally supporting the rear end of the upper link 
member. 

In the suspension mounting structure of a sec- 
ond aspect of the present invention, a wheel apron 
is further joined to the joint portion. 

In the suspension mounting structure of a third 
aspect of the present invention, a wheel apron and 
a cowl panel are further joined to the joint portion. 

In the suspension mounting structure of a 
fourth aspect of the present invention, a suspension 
tower upper portion is further joined to the joint 
portion. 

In the suspension mounting structure of a fifth 
aspect of the present invention, a suspension tower 



upper portion and a cowl panel are further joined to 
the joint portion. 

In the suspension mounting structure of a sixth 
aspect of the present invention, a wheel apron 

5 reinforcement member for reinforcing a wheel 
apron is further joined to the joint portion. 

The suspension mounting structure of a sev- 
enth aspect of the present invention, further com- 
prises a reinforcement member fixed to a curved 

70 outer surface of a wheel apron to extend sideways 
from a front side frame along the curved outer 
surface of the wheel apron, and the mounting 
means comprises a mounting bracket, mounted to 
extend over the reinforcement member and the 

75 dash panel lower portion, for axially and pivotally 
supporting the rear end of the upper link member. 

In the suspension mounting structure of an 
eighth aspect of the present invention, the rein- 
forcement member is joined at one end to a wheel 

20 apron reinforcement member. 

In the suspension mounting structure of a ninth 
aspect of the present invention, the reinforcement 
member is joined at the other end to a front side 
frame. 

25 The suspension mounting structure of a tenth 

aspect of the present invention, further comprises a 
reinforcement member fixed to a bent portion of 
the dash panel lower portion, and the mounting 
means comprises a mounting bracket, mounted on 

30 the dash panel lower portion via the reinforcement 
member, for axially and pivotally supporting the 
rear end of the upper link member. 

In the suspension mounting structure of an 
eleventh aspect of the present invention, the re- 

35 inforcement member is fixed to a joint portion of a 
flat portion and a curved portion of the dash panel 
lower portion, which are joined to each other while 
being bent. 

In the suspension mounting structure of a 
40 twelfth aspect of the present invention, the flat 
portion and the curved portion of the dash panel 
lower portion are joined to each other via an in- 
clined surface, and the reinforcement member 
comprises a frame which is formed to have an L- 
45 shaped section so that a triangular closed section 
having the inclined surface as an oblique side is 
formed. 

In the suspension mounting structure of a thir- 
teenth aspect of the present invention, the mount- 
so ing bracket is mounted on one surface of the 
reinforcement member. 

According to the vehicle suspension mounting 
structure as described above, a mounting portion of 
the rear end of the upper link member is set at a 
55 dash panel, more specifically, a joint portion be- 
tween dash panel upper and lower portions. Tne 
dash panel has a high rigidity. As a result, a 
sufficient mounting rigidity at the mounting portion 
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can be attained, and the upper link member having 
a high rigidity can be reliably received, so that 
generation of a vibration at the mounting portion 
which makes passengers uncomfortable can be 
effectively suppressed, fn particular, since the end 5 
portions of the dash panel upper and lower portions 
are bent and joined at their joint portion, a mount- 
ing rigidity at this joint portion can be further in- 
creased. As a result, a sufficient mounting rigidity 
at the mounting portion can be attained, and the to 
upper link member having a high rigidity can be 
reliably received, so that generation of a vibration 
at the mounting portion which makes passengers 
uncomfortable can be effectively suppressed. 

Furthermore, a suspension tower upper portion, 75 
or a wheel apron, or a cowl panel is further joined 
to the joint portion between the dash panel upper 
and lower portions, so that the mounting rigidity of 
this mounting portion can be further increased. As 
a result, generation of the vibration can be reliably 20 
prevented. 

A mounting portion of the rear end of the upper 
link member, which extends backward along the 
back-and-forth direction of the vehicle body is sup- 
ported by a reinforcement member which extends 25 
sideways from a front side frame along the curved 
outer surface of the wheel apron. A portion of the 
wheel apron where the reinforcement member is 
fixed is curved, and the rigidity of the curved 
portion can be increased by only this structure.. 30 
Furthermore, since the reinforcement member is 
fixed to extend sideways from the frame along the 
curved outer surface of the wheel apron, its rigidity 
can be remarkably increased. . As a result, the 
mounting portion of the upper link member can 35 
have a sufficient mounting rigidity, and the upper 
link member having a high rigidity can be reliably 
received. In this manner, generation of a vibration 
at the mounting portion which makes passengers 
uncomfortable can be effectively suppressed. 40 

Furthermore, the mounting portion of the rear 
end of the upper link member, which extends back- 
• ward along the back-and-forth direction of the ve- 
hicle body, is supported by a reinforcement mem- 
ber fixed to a bent portion of the dash panel. The 45 
dash panel portion where the reinforcement mem- 
ber is fixed is bent, and the rigidity of the bent 
portion can be increased by only this structure. 
Furthermore, since the reinforcement member is 
fixed to this bent portion, the rigidity can be re- 50 
markably increased. As a result, the mounting por- 
tion of the upper link member can have a sufficient 
mounting rigidity, and the upper link member hav- 
ing a high rigidity can be reliably received. In this 
manner,- generation of a vibration at the mounting 55 
portion which makes- passengers uncomfortable 
can be effectively suppressed. 

Other features and advantages of the present 



invention "will be apparent from the following de- 
scription taken in conjunction with the accompany- 
ing drawings, in which like reference characters 
designate the same or similar parts throughout the 
figures thereof. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a partially, cutaway perspective view of 
a structure of a vehicle to which a vehicle sus- 
pension mounting structure according to the 
present invention is applied; 
Fig. 2 is a perspective view showing a structure 
of a suspension device mounted on a vehicle 
body via the suspension mounting structure; 
Figs. 3 to 5 are respectively a plan view, a rear 
view, and a side view when viewed outwardly 
from the interior of the vehicle body, showing in 
detail the structure of the suspension device 
shown in Fig. 2; 

Fig. 6 is a perspective view showing a structure 
of the first embodiment of a vehicle suspension 
mounting structure according to the present in- 
vention; 

Fig. 7 is a longitudinal sectional view taken 
along a line B - B of the suspension mounting 
structure shown in Rg. 6; 

Fig. 8 is a longitudinal sectional view taken 
along a line C - C of the suspension mounting 
structure shown in Rg. 6; 

Rg. 9 is a perspective view showing a structure 
of the second embodiment of a vehicle suspen- 
sion mounting structure according to the present 
invention; 

Rg. 10 is a longitudinal sectional view taken 
along a line D - D of the suspension mounting 
structure shown in Rg. 9; 

Rg. 11 is a longitudinal sectional view taken 
along a line E - E of the suspension mounting 
structure shown in Rg. 9; 

Rg. 12 is a perspective view showing a struc- 
ture of the third embodiment of a vehicle sus- 
pension mounting structure according to the 
present invention; 

Rg. 13 is a longitudinal sectional view taken 
along a line F - F of the suspension mounting 
structure shown in Rg. 12; 
Rg. 14 is a longitudinal sectional view taken 
along a line G - G of the suspension mounting 
structure shown in Fig. 12; 
Rg. 15 is a longitudinal sectional view taken 
along a line H - H of the suspension mounting 
structure shown in Rg. 12; 
Fig. 16 is a perspective view showing a struc- 
ture of the fourth embodiment of a vehicle sus- 
pension mounting structure according to the 
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present invention; 

Fig. 17 is a longitudinal sectional view of the 
suspension mounting structure shown in Fig. 16; 
Fig. 18 is a horizontal sectional view of the 
suspension mounting structure shown in Fig. 16; 
Fig. 19 is a partially cutaway, schematic per- 
spective view of a structure of the fifth embodi- 
ment of a suspension mounting structure ac- 
cording to the present invention; 
Fig. 20 is a partially cutaway perspective view of 
a reinforcement structure of a mounting bracket 
shown in Fig. 19 where the rear end of a first 
upper arm of a suspension device is mounted; 
Fig. 21 is a longitudinal sectional view showing a 
fixing state of the outer end portion of a re- 
inforcement member shown in Fig. 20; 
Fig. 22 is a longitudinal -sectional view showing a 
fixing state of the inner end portion of the re- 
inforcement member shown in Fig. 20; and 
Fig. 23 is a longitudinal sectional view showing a 
mounting state of the mounting bracket in the 
fifth embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



The first to fifth embodiments of a vehicle 
suspension mounting structure according to the 
present invention will be described hereinafter with 
reference to the accompanying drawings. 

Fig. 1 shows a vehicle 14 whose bonnet 16 is 
partially cut away and on which a suspension de- 
vice 12 is mounted via a suspension mounting 
structure 10 according to one of the first to fifth 
embodiments. More specifically, the suspension 
device 12 mounted on a vehicle body B via the 
suspension mounting structure 10 is used for a 
front wheel. Fig. 1 illustrates the suspension device 
12 for a front right wheel FR. 

The structure of the suspension device 12 to 
be mounted on the vehicle body B via the suspen- 
sion mounting structure 10 will be described below 
with reference to Figs. 2 to 5. 

Figs. 2 to 5 are respectively a perspective 
view, a plan view, a rear view, and a side view 
when viewed outwardly from the interior of the 
vehicle body, showing the suspension device 12 
for the front right wheel of the vehicle. 

The front right wheel FR is rotatably supported 
by a vehicle wheel support member 18, and is 
coupled to the vehicle body B via the suspension 
device 12. In other words, the front right portion of 
the vehicle body B is suspended by the vehicle 
wheel support member 18 via the suspension de- 
vice 12. The vehicle wheel support member 18 
integrally comprises a first extending portion 18a 
extending upward from the uppermost end of a rim 



20 of the front right wheel FR, as can be seen from 
Figs. 2 to 5, and a second extending portion 18b 
which extends inwardly backward, and on which a 
tie rod T of a steering system is mounted to be 
5 pivotal about a vertical axis, as can be seen from 
Figs. 2 to 4. 

As shown in Fig. 2, the suspension device 12 
comprises an upper arm 26 which is constituted by 
first and second upper arms 22 and 24 as link 

10 members connected to the vehicle wheel support 
member 18, a substantially A-shaped lower arm 28, 
and a shock absorber 30. 

The A-shaped lower arm 28 is constituted by 
an l-shaped arm body 28a extending substantially 

75 along the widthwise direction of the vehicle body, 
and a tension link 28b firmly fixed to the distal end 
portion of the arm body 28a to define a predeter- 
mined steep angle with it. As shown in Fig. 4, one 
end of the arm body 28a constituting a top portion 

20 of the "A" shape is mounted on the lower end of 
the vehicle wheel support member 18 via a rubber 
bushing 32 to be rotatable substantially about the 
vertical axis. 

The other end of the arm body 28a constituting 

25 a bottom portion of the "A" shape and the other 
end portion of the tension link 28b are respectively 
mounted on a cross member 34 of the vehicle 
body B via rubber bushings 36 and 38 to be 
rotatable about a substantially horizontal axis ex- 

30 tending in the back-and-forth direction of the ve- 
hicle body. The two rubber bushings 36 and 38 are 
disposed to be located along an axis I parallel to 
the central line of the vehicle body B, as shown in 
Fig. 3. 

35 The A-shaped structure constituted by the arm 

body 28a and the tension link 28b of the lower arm 
28 is suitable for a front-wheel driving vehicle since 
it can assure a space for arranging a drive axle. 
However, in a rear-wheel driving vehicle, since the 

40 drive axle need not be arranged in such a portion, 
the lower arm 28 need not be divided into two 
sections, and is integrally formed into an A shape. 

The first upper arm 22 constituting the upper 
portion of the upper arm 26 regulates a displace- 

45 ment of the vehicle wheel support member 18 in 
the back-and-forth direction of the vehicle body. 
More specifically, one end of the first upper arm 22 
is mounted on the upper end of the first extending 
portion 18a of the vehicle wheel support member 

so 18 via a rubber bushing 40 to be rotatable substan- 
tially about the vertical axis. 

The other end of the first upper arm 22 is 
mounted on the vehicle body B via the suspension 
mounting structure 10 as the characteristic feature 

55 of the present invention. As will be described in 
detail later, the other end of the first upper arm 22 
is mounted on a specific portion of the vehicle 
body B via a rubber bushing 42 to be rotatable 
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about a horizontal axis extending along the width- 
wise direction of the vehicle body. More specifi- 
cally, the first upper arm extends backward from 
the vehicle wheel support member 18 substantially 
along the back-and-forth direction of the vehicle 
body above the uppermost end of the rim 20 of the 
front right wheel FR. . 

As can be seen from Fig. 5, the first upper arm 
22 is arranged so that its rear portion with respect 
to the vehicle body is inclined toward a lower 
portion of the vehicle body. With, this inclined ar- 
rangement, an instantaneous rotational center of 
the front right wheel FR defined by an axis for 
regulating a displacement of the vehicle wheel sup- 
port member 18 of the lower arm 28 in the back-, 
and-forth direction of the vehicle body, i.e., an axis 
connecting the rubber bushings 36 and 38 is set on 
the rear side of the .front right wheel FR, thus 
achieving an anti-dive effect when the front right 
wheel FR is braked. 

A turn buckle 44 is disposed in the middle 
portion of the first upper arm 22 arranged as de- 
scribed above. The length of the first upper arm 22 
is adjusted via the turn buckle 44, thereby adjust- 
ing a castor angle of the front right wheel FR. 

The second upper arm 24 extends in substan- 
tially the widthwise direction of the vehicle body, 
and regulates a displacement of the vehicle wheel 
support member 18 in the widthwise direction of 
the vehicle body. One end of the second upper 
arm 24 is mounted on a portion of the vehicle 
wheel support member 18 at a level lower than the 
uppermost end of the rim 20 of the front right 
wheel FR to be rotatable substantially about the 
vertical axis. 

The other end of the second upper arm 24 is 
mounted on the cross member 34 of the vehicle 
body via a rubber bushing 48 to be rotatable about 
the horizontal axis extending in the back-and-forth 
direction of the vehicle body. The length of the 
second upper arm 24 is almost equal to that of the 
upper arm of a conventional unequal length link 
type double-wishbone suspension device, and is 
larger than an upper arm of Japanese Utility Model 
Publication No. 62-1762. 

A turn buckle 50 is disposed in a middle por- 
tion of the second upper arm 24 arranged as 
described above. When the length of the second 
upper arm 24 is adjusted via the turn buckle 50, 
the camber angle of the front right wheel FR can 
be adjusted. 

The above-mentioned shock absorber 30 com- 
prises a coil spring 52 and a damper 54, and 
extends in the vertical direction. Note that the lower 
end of the damper 54 is mounted on the lower arm 
28 to be pivotal about the horizontal axis extending 
in the back-and-forth direction of the vehicle body, 
and its upper end is rotatably mounted on a sus- 
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pension tower upper portion 56 (Fig. 1). The coil 
spring 52 is fitted around the damper 54. The 
upper end of the coil spring 52 is fixed to the lower 
surface of the suspension tower upper portion 56, 
5 and its lower end is fixed to an almost middle 
portion of the damper 54. 

Since the suspension device 12 is arranged as 
described above, it has the following effects. 

(1) Since the first upper arm 22 is disposed 
70 above the uppermost end of the rim of the front 
right wheel FR, a distance between the support 
point of the vehicle wheel support member 18 of 
the first upper arm 22 and the rotational center 
of the front right wheel FR is prolonged. There- 
75 fore, the softer rubber bushing for pivotally sup- 
porting the first upper arm 22 on the vehicle 
body B can be used. As a result improvement 
of riding comfort and prevention of brake jadder 
can be attained at the same time. 
20 (2) Since the first upper arm 22 as a member for 
regulating the displacement of the vehicle wheel 
support member 1 8 in the back-and-forth direc- 
tion of the vehicle body extends along substan- 
tially the back-and-forth direction of the vehicle 
25 body, and the second upper arm 24 as a mem- 
ber for regulating a displacement of the vehicle 
wheel support member 18 in the. widthwise di- 
rection of the vehicle body extends along sub- 
stantially the widthwise direction of the vehicle 
30 body, caster and camber angles can be in- 
dependently adjusted by adjusting the corre- 
sponding turn buckles 44 and 50 without inter- 
fering with each other. 

(3) Since the first and second upper arms 22 
35 and 24 are separated as described above, they 

can be disposed by effectively utilizing a space, 
thus allowing an improved layout. 

(4) Since the second upper arm 24 as a mem- 
ber for regulating a displacement of the vehicle " 

40 wheel support member 18 in the widthwise di- 
rection of the vehicle body is disposed below 
the uppermost • end of the rim of the vehicle 
wheel, this portion has a relatively large space in 
a lateral direction. Therefore, the second upper 
45 arm 24 can be relatively prolonged, and hence, 
a change in camber angle can be optimized. 
The first embodiment of the suspension mount- 
ing structure 10, as the characteristic feature of the 
present invention, for mounting the first upper arm 
so 22 of the suspension device 12 arranged as de- 
scribed above to the vehicle body B will be de- 
scribed in detail below with reference to Fig. 1 and 
Figs. 6 to 8. 

A structure of the vehicle body B near a por- 
55 tion where a mounting bracket constituting this 
suspension' mounting structure 10 will be briefly 
described below with reference to Figs. 1 and 6. 

In this vehicle body B, as shown in Rg. 6, the 

6 
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suspension tower upper portion 56 is formed on 
the upper end of a wheel apron 58 constituting a 
tire house storing the front right wheel FR, and is 
fixed to close an opening located above the shock 
absorber 30. The wheel apron 58 is fixed to a front 
side frame 60 extending along the back-and-forth 
direction on the right side of the lower portion of 
the vehicle body. 

The wheel apron 58 and the suspension tower 
upper portion 56 are fixed to a wheel apron re- 
inforcement member 62 extending along the back- 
and-forth direction above the right side portion of 
the vehicle body. The wheel apron reinforcement 
member 62 is constituted by a wheel apron re- 
inforcement outer portion 62a and a wheel apron 
reinforcement inner portion 62b fixed to the inner 
portion of the portion 62a to form a closed section 
extending along the back-and-forth direction. The 
wheel apron 58 and the suspension tower upper 
portion 56 are fixed to the wheel apron reinforce- 
ment inner portion 62b. 

In order to partition an engine room and a 
passenger's room, an upright dash panel 64 ex- 
tending in the widthwise direction of the vehicle 
body is fixed to the front side frame 60 and the 
wheel apron 58. The dash panel 64 is constituted 
by a dash panel lower portion 64a extending up- 
ward substantially to a level of the wheel apron 58, 
and a dash panel upper portion 64b fixed to the 
upper end of the dash panel lower portion 64a and 
extending upward to the lower end of a front win- 
dow glass 66. 

The upper end of the dash panel lower portion 
64a is bent forward. The lower end (i.e., front end) 
of the dash panel upper portion 64b is fixed to the 
upper surface of the bent portion to overlap it. On 
the other hand, the rear end of the wheel apron 58 
is fixed to the lower surface of the bent portion to 
overlap it The distal end of a cowl panel 68 is 
fixed to the upper surface of the front end of the 
dash panel upper portion 64b to overlap it. 

Note that the cowl panel 68 constitutes a 
closed section extending along the widthwise direc- 
tion of the vehicle body together with the dash 
panel upper portion 64b. The rear end of the cowl 
panel 68 is fixed to the rear end of the dash panel 
upper portion 64b to overlap it. The lower end of 
the front window glass 66 is terminated imme- 
diately above the rear end of the cowl panel 68. 

As shown in Fig. 8, in the right side portion 
inside the vehicle body, the right end portion of the 
cowl panel 68 stands upright along the left side 
surface of the wheel apron reinforcement inner 
portion 62b, and is then bent outwardly to extend 
along its upper surface. The cowl panel 68 and the 
wheel apron reinforcement inner portion 62b are 
fixed to each other. 

A joint portion between the dash panel lower 



and upper portions 64a and 64b extends below the 
wheel apron reinforcement inner portion 62b, and 
the lower surface of the wheel reinforcement inner 
portion 62b is fixed to the upper surface of the 

5 dash panel upper portion 64b. In this manner, the 
high rigidity of the dash panel 64 is guaranteed. 

An inner end portion of a front fender panel 70 
for defining the outer shape of the vehicle body B 
to be smoothly contiguous with the bonnet 16 is 

70 fixed to the upper surface of the wheel apron 
reinforcement inner portion 62b. 

A fixing state of the 'mounting bracket for 
mounting the rear end of the first upper arm 22 of 
the suspension device 12 to the vehicle body B will 

75 be described in detail below with reference to Figs. 
6 to 8. 

More specifically, the mounting structure 10 
comprises a mounting bracket 74 for axially sup- 
porting the rear end of the first upper arm 22 to be 

20 rotatable about a horizontal pivot shaft 72 extend- 
ing in the widthwise direction of the vehicle body. 
The mounting bracket 74 is formed into a U shape 
with an open lower surface when viewed from the 
front side, as can be seen from Fig. 8. More 

25 specifically, the mounting bracket 74 is constituted 
by two side plates 74a and 74b, and a top plate 
74c for coupling the upper ends of the two side 
plates 74a and 74b. As can be seen from Figs. 6 
and 8, fixing bent segments 74d and 74e are 

30. integrally formed on the rear end portions of the 
two side plates 74a and 74b to be bent at 90 
degrees, respectively. 

The mounting bracket 74 is fixed such that it is 
located immediately below the joint portion be- 

35 tween the dash panel lower and upper portions 64a 
and 64b, and its rear end is in contact with the 
front surface of the dash panel lower portion 64a. 
More specifically, the upper surface of the top plate 
74c of the mounting bracket 74 is fixed to the lower 

40 surface of the wheel apron 58 fixed to the lower 
surface of the forward bent portion at the upper 
end of the dash panel lower portion 64a, and the 
rear surfaces of the bent segments 74d and 74e 
are fixed to the front surface of the dash panel 

45 lower portion 64a. 

A portion to which the top plate 74c of the 
mounting bracket 74 is fixed is a portion where a 
total of four members, i.e., the wheel apron 58, the 
dash panel lower portion 64a, the dash panel upper 

so portion 64b, and the cowl panel 68 overlap in turn, 
as can be seen from Figs. 7 and 8. As a result, the 
mounting rigidity of the fixing portion of the mount- 
ing bracket 74, in other words, the mounting por- 
tion of the first upper arm 22 is set to be very high. 

55 In this manner, according to the first embodi- 

ment, since a sufficiently high mounting rigidity can 
be set for the mounting portion of the first upper 
arm 22, an excessive suspension force acting on 
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the first upper arm 22 can be withstood, and gen- 
eration of a vibration in this mounting portion which 
makes a driver and passengers uncomfortable due 
to an insufficient rigidity can be effectively sup- 
pressed. 

The present invention is not limited to the 
arrangement of the first embodiment and various 
changes and modifications may be made within the 
spirit and scope of the invention. 

For example, in the first embodiment, a mount- 
ing portion where the rear end of the first upper 
arm 22 is mounted, i.e., a portion where the mount- 
ing bracket 74 is fixed corresponds to a portion 
where a total of four members, i.e., the wheel apron 
58, the dash panel lower portion 64a, the dash 
panel upper portion 64b, and the cowl panel 68 
overlap in turn. However, the present invention is 
not limited to this arrangement. For example, this 
portion may be arranged, as shown in Figs. 9 to 11 
as the second embodiment The arrangement of 
the second embodiment of a suspension mounting 
structure will be described below. 

The same reference numerals in this embodi- 
ment denote the same parts as in the first embodi- 
ment described above, and a detailed description 
thereof will be omitted. 

In the second embodiment, an arrangement of 
a mounting portion where the rear end of a first 
upper arm 22 is mounted is different from that in 
the first embodiment. 

More specifically, as can be seen from Rg. 9, 
a wheel apron 58 is not fixed to a wheel apron 
reinforcement inner portion 62b on a portion behind 
a suspension tower upper portion 56, and its upper 
end is terminated while it merely stands upright 
from a portion where the apron 58 is fixed to a 
front side frame 60. As shown in Rg. 10, as the 
characteristic feature of the second embodiment, 
the rear end portion of the suspension tower upper 
portion 56 extends backward, and is terminated 
while the upper end of a dash panel lower portion 
64a is joined to the lower surface of a portion 
which is bent forward. 

The upper surface of the rear end of a back- 
ward extending portion 56a of the suspension tower 
upper portion 56 is fixed to the lower surface of the 
bent portion of the dash panel lower portion 64a, 
and the lower surface of the rear end of the back- 
ward extending portion 56a of the suspension tower 
upper portion 56 is fixed to the upper surface of a 
top plate 74c of a mounting bracket 74 described 
above. 

The suspension tower upper portion 56 nor- 
mally has a large thickness and a high bending 
rigidity to reliably withstand a thrust force from a 
suspension device 12. Therefore, in the second 
embodiment, a fixing portion between the backward 
extending portion 56a of the thick suspension tower 



upper portion. 56 and the dash panel lower portion 
64a (of course, a dash panel upper portion 64b and 
a cowl panel 68 are fixed to each other) is defined 
as a mounting portion of the mounting bracket 74, 

5 thus attaining a higher mounting rigidity than that in 
the first embodiment 

As can be seen from Rg. 11, the upper end of 
the wheel apron 58 is fixed to a downward bent 
portion at the side edge of the backward extending 

70 portion 56a of the suspension tower upper portion 
56 behind the suspension tower upper portion 56. 
In this manner, the rigidity of the wheel apron 58 
can be guaranteed. 

The present invention is not limited to the 

75 arrangement of the first embodiment described 
above, and may be modified .as shown in Figs. 12 
to 15 as the third embodiment 

The arrangement of the third embodiment of a 
suspension mounting structure will be described 

20 below. In the suspension mounting structure of the 
third embodiment, a mounting bracket 74 is not 
fixed to a portion where a total of four members, 
i.e., a wheel apron 58, a dash panel lower portion 
64a, a dash panel upper portion 64b, and a cowl 

25 panel 68 overlap in turn, but is displaced outwardly 
sideways as compared to the mounting position in 
the first embodiment, as can be seen from Rg. 15. 
That is, the mounting bracket 74 is disposed imme- 
diately below a wheel apron reinforcement member 

30 62. 

In other words, in the third embodiment, the 
mounting bracket 74 is fixed to a joint portion 
where the dash panel lower portion 64a, the dash 
panel upper portion 64b, and the wheel apron 
35 reinforcement member 62, which forms a closed 
section together with the dash panel lower portion 
64a, overlap in turn. More specifically, the upper 
surface of a top plate 74c of the mounting bracket 
74 is fixed to the lower surface of a wheel apron 
40 reinforcement inner portion 62b. 

In this manner, in the third embodiment, a 
mounting strength at the mounting position of the 
rear end portion of a first upper arm 22 of a 
suspension device 12, i.e., the mounting rigidity of 
45 the mounting bracket 74 can be set to be higher 
than those in the first and second embodiments, 
and a desired effect can be satisfactorily attained. 

In Rgs. 12 to 15, reference numeral 76 de- 
notes a cowl plate upper portion; 78, a front pillar; 
so 80, a cowl side panel; and 82, a baffle plate. 

The arrangement of the fourth embodiment of 
- the suspension mounting structure 10 will be de- 
scribed in detail below with reference to Rg. 1 and 
Rgs. 16 to 18. 

55 As in the first embodiment described above, a 

dash panel 64 for partitioning an engine room and 
a passenger's room stands upright behind a wheel 
apron 58 to be continuous with it The dash panel 
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64 is constituted by a dash panel lower portion 
64a, and a dash panel upper portion 64b contig- 
uous with the upper portion of the dash panel lower 
portion 64a. 

In the fourth embodiment, the dash panel lower 5 
portion 64a is constituted by a flat portion 64ai 
located at the central portion in the widthwise di- 
rection of a vehicle body, and curved portions 64a2 
which are integrally formed on two sides of the flat 
portion 64ai and constitute rear portions of the 10 
corresponding tire houses. More specifically, pay- 
ing attention to the front right wheel, the curved 
portion 64a2 defines a tire house portion as a 
curved surface portion (i.e., a curved portion) which 
is smoothly curved along the outer periphery of the 75 
front right wheel FR. As can be apparent from Fig. 
18, the right side of the dash panel lower portion 
64a is fixed to the pillar 78 described above, and 
constitutes a closed section extending along sub- 
stantially the vertical direction of the vehicle body 20 
together with the pillar 78. 

As described above, each tire house portion 
64a 2 of the dash panel lower portion 64a is con- 
stituted by a curved portion extending along the 
front right wheel FR. As a result, the rigidity of this 2s 
tire house portion 64a 2 is high as compared to a 
flat member. 

As can be seen from Figs. 16 and 18, the dash 
panel lower portion 64a is partially joined to a front 
side frame 60, thus increasing its mounting rigidity. 30 
As can be seen from Fig. 17, a contiguous portion 
between the flat portion 64ai and the tire house 
portion 64a 2 (i.e., a bent portion) defines an in- 
clined surface 64a3 within a predetermined range 
extending sideways at a portion located above the 35 
front side frame 60. The sectional shape of the 
dash panel lower portion 64a is designed to include 
the inclined surface 64a3, so that the rigidity at the 
contiguous portion between the flat portion 64ai 
and the tire house portion 64a 2 of the dash panel 40 
lower portion 64a can be remarkably increased. 

In the fourth embodiment, as shown in Rg. 17, 
a reinforcement member 84 is mounted to form a 
triangle so that the above-mentioned inclined sur- 
face 64a3 is defined as an oblique side, its upper as 
end is connected to the flat portion 64ai, and the 
other end is connected to the tire house portion 
64a 2 . More specifically, the reinforcement member 
84 is formed to have an L-shaped section, and is 
fixed to the outer surface of the dash panel lower so 
portion 64a so that its inner end portion is contig- 
uous with the front side frame 60, and the member 
84 extends outwardly sideways along the outer 
surface of the dash panel lower portion 64a. Since 
the reinforcement member 84 described above is 55 
fixed to the outer surface of a rigidity increased 
portion of the dash panel lower portion 64a, the 
rigidity of the reinforcement member 34 can be 
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remarkably increased. 

A fixing state of a mounting bracket for mount- 
ing the rear end of the first upper arm 22 in the 
suspension device 12 to a vehicle body B- will be 
described in detail below with reference to Figs. 16 
to 18. 

The mounting structure 10 comprises a mount- 
ing bracket 88 for axially supporting the rear end of 
the first upper arm 22 to be rotatable about a 
horizontal pivot shaft 86 extending in the widthwise 
direction of the vehicle body. As can be seen from 
Fig. 18, the mounting bracket 88 is formed into a 
substantially U shape with an open lower surface 
when viewed from the top. More specifically, the 
bracket 88 is constituted by two side plates 88a 
and 88b, and a coupling plate 88c for coupling rear 
edges of the two side plates 88a and 88b. The 
coupling plate 88c is fixed to the front surface of 
the reinforcement member 84. The pivot shaft 86 is 
axially supported to extend between the two side 
plates 88a and 88b of the mounting bracket 88. 

In the fourth embodiment, since the mounting 
rigidity of the first upper arm 22 is set to be 
sufficiently high, an excessive suspension force 
acting on the first upper aim 22 can be withstood, 
and generation of a vibration in this mounting por- 
tion which makes a driver and passengers uncom- 
fortable due to an insufficient rigidity can be effec- 
tively suppressed. 

In the fourth embodiment, the reinforcement 
member 84 is fixed to only the outer surface of the 
dash panel lower portion 64a. However, the present 
invention is not limited to this arrangement. As will 
be described later in the fifth embodiment, the two 
ends of the reinforcement member may be joined 
to the wheel apron reinforcement member 62 and 
the front side frame 60. 

The fifth embodiment of the vehicle suspension 
mounting structure according to the present inven- 
tion will be described below with reference to Figs. 
19 to 23. 

In the fifth embodiment, as shown in Fig. 19, a 
wheel apron reinforcement member 62 is fixed to 
the outer end of a wheel apron 58 to extend along 
the back-and-forth direction of a vehicle body B. In 
the fifth embodiment, a reinforcement member 90 
extends in the widthwise direction of the vehicle 
body B while being fixed to the outer surface of the 
wheel apron 58, so that its one end, i.e., an outer 
end portion is fixed to the wheel apron reinforce- 
ment member 62, and its other end, i.e., an inner 
end portion is fixed to a front side frame 60. 

More specifically, as shown in Rg. 20, the 
reinforcement member 90 is formed to be curved 
with a large radius, so that it extends along the 
widthwise direction of the vehicle body B and is 
fixed to a portion of the lower surface of the wheel 
apron 58, which portion is located between a sus- 
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pension tower upper portion 56 and a dash panel 
64. The lower end (i.e., inner end portion) of the 
reinforcement member 90 is formed to be slowly 
bent so that the lower end is directed backward 
from a portion located aside the front side frame 
60. The lower end of the member 90 extends to *a 
position immediately below a torque box 92 (to be 
described later). The outer end portion (i.e., upper 
end) of the reinforcement member 90 extends to a 
position below the outer end portion of the wheel 
apron 58 reinforced by the wheel apron reinforce- 
ment member 62. 

As is apparent from Fig. 20, the reinforcement 
member 90 has a crank-like sectional shape having 
three bent portions. More specifically, the reinforce- 
ment member 90 is integrally formed by a front 
surface portion 90a which stands upright on the 
extending surface of the wheel apron 58, a first 
joint portion 90b which is bent along the edge of 
the front surface portion 90a near the wheel apron 
58, and is in surface contact with the lower surface 
of the wheel apron 58, a backward extending por- 
tion 90c which is bent to extend backward from the 
side edge of the front surface portion 90a opposite 
to the side on which the wheel apron 58 is moun- 
ted, and a second joint portion 90d which is bent 
along the rear end of the backward extending por- 
tion 90c and is in surface contact with the front 
surface of the dash panel lower portion 64a. 

The reinforcement member 90 is fixed to the 
lower surface of the wheel apron 58 at its first joint 
portion 90b, and is fixed to the front surface of the 
dash panel lower portion 64a at its second joint 
portion 90d. The backward extending portion 90c 
and the second joint portion 90d are terminated at 
their lower ends where they are slowly bent back- 
ward. At the lower ends, only the front surface 
portion 90a and the first joint portion 90b extend 
backward. 

The wheel apron reinforcement member 62 is 
integrally constituted by a wheel apron reinforce- 
ment outer member 62a and a wheel apron re- 
inforcement inner member 62b, and is integrally 
fixed onto the outer end of the wheel apron 58. The 
upper surface of the outer end portion of the first 
joint portion 90b of the reinforcement member 90 is 
fixed, via a closing plate 94, to the lower surface of 
the outer end of the wheel apron 58 reinforced by 
the wheel apron reinforcement member 62, as 
shown in Fig. 21 . 

The lower end of a dash panel lower portion 
64a is bent backward, as described above. The 
first joint portion 90b at this lower end is fixed to 
the upright surface of the front side frame 60, and 
the upper surface of the front surface portion 90a 
at the lower end is fixed to the lower surface of the 
torque box 92 described above, as shown in Fig. 
22. The torque box 92 reinforces the bent portion 



of the dash panel lower portion 64a. One end, i.e., 
an outer end portion of the torque box 92 is fixed 
to a side sill (not shown), and its other end, i.e., an 
inner end portion is fixed to the front side frame 60. 

5 The front end (upper end) of a mounting brack- 

et 88 which axially supports the rear end portion of 
the first upper arm 22 is fixed to the wheel apron 
58 and the first joint portion 90b of the reinforce- 
ment member 90 to be clamped therebetween, as 

10 shown in Fig. 23. The rear end (lower end) of the 
bracket 88 is fixed to the dash panel lower portion 
64a and the second joint portion 90d of the re- 
inforcement member 90 to be clamped there- 
between. In this manner, in the fifth embodiment, 

75 the mounting bracket 88 is joined to the wheel 
apron 58 and the dash panel lower portion 64a, and 
the corresponding joint portions are reinforced by 
the reinforcement member 90. In other words, the 
mounting bracket 88 is mounted on a portion re- 

20 inforced by the reinforcement member 90. 

In the fifth embodiment, since the mounting 
bracket 88 is located behind the reinforcement 
member 90, the first upper arm 22 attached to the 
mounting bracket 88 must extend backward 

25 through the reinforcement member 90. For this 
reason, a through hole 90e through which the rear 
end of the first upper arm 22 is inserted is formed 
in the front surface portion 90a of the reinforcement 
member 90, as shown in Figs. 20 and 23. 

30 Since the fifth embodiment is arranged as de- 

scribed above, the mounting bracket 88 which ax- 
ially supports the rear end of the first upper arm 22 
is mounted while its mounting strength is enhanced 
by the reinforcement member 90 at a position near 

35 a joint portion of the wheel apron 58 and the dash 
panel lower portion 64a. As a result, in the fifth 
embodiment, the mounting strength of the mount- 
ing bracket 88. to which the rear end of the first 
upper arm 22 is mounted is increased, and a 

40 suppression effect of a vibration generated in the 
suspension device 12 can be improved. In addition, 
since the reinforcement member 90 extends along 
the widthwise direction of the vehicle body, vibra- 
tion dispersion characteristics can also be im- 

45 proved. 

As many apparently widely different embodi- 
ments of the present invention can be made with- 
out departing from the spirit and scope thereof, it is 
to be understood that the invention is not limited to 

so the specific embodiments thereof except as de- 
fined in the appended claims. 



Claims 

55 

(1) A vehicle suspension mounting structure for- 
mounting a suspension device (12) to a vehicle 
body (B), at least an upper arm of said suspension 

10 
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device being constituted by two link members (22, 
24) disposed to be spaced apart by a predeter- 
mined distance in a vertical direction of said ve- 
hicle body with respect to a vehicle wheel support 
member (18), 5 
characterized by comprising: 

mounting means (74, 88) for mounting a rear end 
of said upper link member (22) to a dash panel 
(64). 

(2) The suspension mounting structure according to io 
claim 1 , characterized in that 

said dash panel (64) is constituted by dash panel 
upper and lower portions (64b, 64a) which are 
joined in the vertical direction. 

(3) The suspension mounting structure according to 15 
claim 2, characterized in that 

said mounting means comprises a mounting brack- 
et (74), mounted on the joint portion between said 
dash panel upper and lower portions (64b, 64a), for 
axially and pivotaily supporting the rear end of said 20 
upper link member (22). 

(4) The suspension mounting structure according to 
claim 3, characterized in that 

a wheel apron (58) is further joined to said joint 
portion. 25 

(5) The suspension mounting structure according to 
claim 4, characterized in that 

a cowl panel (68) is further joined to said joint 
portion. 

(6) The suspension mounting structure according to 30 
claim 3, characterized in that 

a suspension tower upper portion (56) is further 
joined to said joint portion. 

(7) The suspension mounting structure according to 
claim 6, characterized in that 

a cowl panel (68) is further joined to said joint 
portion. 

(8) The suspension mounting structure according to 
claim 3, characterized in that 
a wheel apron reinforcement member (62) for re- 
inforcing a wheel apron (58) is further joined to said 
joint portion. 

(9) The suspension mounting structure according to 
claim 2, characterized by comprising: 

a reinforcement member (90) fixed to a curved 45 
outer surface of a wheel apron (58) to extend 
sideways from a front side frame (6) along the 
curved outer surface of said wheel apron (58), and 
characterized in that 

said mounting means comprises a mounting brack- 50 
et (88), mounted to extend over said reinforcement 
member (90) and said dash panel lower portion 
(64a), for axially and pivotaily supporting the rear 
end of said upper link member (22). 

(10) The suspension mounting structure according 55 
to claim 9, characterized in that 

said reinforcement member (90) is joined at one 
end to a wheel apron reinforcement member (62). 
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(11) The suspension mounting structure according 
to claim 10, characterized in that 

said reinforcement member (9) is joined at the 
other end to a front side frame (60). 

(12) The suspension mounting structure according 
to claim 9, characterized by comprising: 

a reinforcement member (84) fixed to a lent portion 
of said dash pane! lower portion, and characterized 
in that 

said mounting means comprises a mounting brack- 
et (88), mounted on said dash panel lower portion 
(64a) via said reinforcement member (84), for ax- 
ially and pivotaily supporting the rear end of said 
upper link member (22). 

(13) The suspension mounting structure according 
to claim 12, characterized in that 

said reinforcement member (84) is fixed to a joint 
portion of a flat portion (64ai) and a curved portion 
(64a 2 ) of said dash panel lower portion (64a), which 
are joined to each other while being bent. 

(14) The suspension mounting structure according 
to claim 13, characterized in that 

said flat portion (64ai) and said curved portion 
(64a 2 ) of said dash panel lower portion (64a) are 
joined to each other via an inclined surface (64a3), 
and 

said reinforcement member (B4) comprises a frame 
which is formed to have an L-shaped section so 
that a triangular closed section having said inclined 
surface (64a3) as an oblique side is formed. 

(15) The suspension mounting structure according 
to claim 14, characterized in that 

said mounting bracket (88) is mounted on one 
surface of said reinforcement member (84). 
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© Vehicle suspension mounting structure. 

© Disclosed is a vehicle suspension mounting 
structure for mounting a suspension device(10) to a 
vehicle body(B). At least the upper arm of the sus- 
pension device(10) is constituted by two link 
members(22 ad 24) disposed to be spaced apart by 
a predetermined distance in the vertical direction of 
the vehicle body(B) with respect to a vehicle wheel 
support member(18). The suspension mounting 
structure includes a mounting mechanism(74, 88) for 
mounting the rear end of the upper link member(22) 
to a dash panel(64). 
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